tion of placental attachment in the pig.
Introduction
The observation that pig blastocysts are capable of synthesizing oestrogens in vitro from Day 12 of gestation (Perry, Heap & Amoroso, 1973;  Perry, Heap, Burton & Gadsby, 1976) and the detection of this oestrogen in plasma as oestrone sulphate as early as Days 16-17 of pregnancy (Robertson & King, 1974; Robertson, King & Dyck, 1978) Anderson & Elsley (1969) . The animals were housed in standard farrowing crates. From Days 10 to 21 the animals received twice daily intramuscular injections of 0-5 ml ovine antioestradiol-17ß serum and 0-5 ml ovine anti-oestrone serum in 5 ml of 0-9% (w/v) saline. On Day 22 the sows were killed, the reproductive tract removed and the embryos examined for normality of numbers and development. Robertson (1972) . The sensitivity was 0-1 ng/ml and the intra-assay co¬ efficient of variation was 8%.
Plasma oestrone sulphate
The concentration of oestrone sulphate in the plasma was measured at Day 22 by the method described by Robertson & King (1974) .
Determination ofanti-oestrogen titre in sow plasma
The levels of unbound antibody to oestrone and to oestradiol-17ß were determined sequenti¬ ally in duplicate in all the available daily plasma samples from the 6 sows by estimating the percentage binding of 15 000 c.p.m. of [2,4,6,7,16,17-3H] oestradiol-17ß (=30 pg) (141 Ci/mmol, New England Nuclear) or [2,4,6,7-3H] oestrone (=40 pg) (100 Ci/mmol, New England Nuclear) to 25 µ sow plasma at 4°C. Radioactive purity was assessed by thin layer chromatography on silica gel. Unbound oestrogen was removed by the addition of dextrancharcoal as described by Robertson, Smeaton & Durnford (1972 fig. 1 ). However, by increasing the amount of labelled oestrogens it was seen that in the plasma of one sow the concentration of antibodies in the plasma did not plateau but continued to rise (Text- fig.  2 ).
The excess unbound anti-oestrogen titre in the blood was capable of neutralizing 740, 1500 and 3360 pg oestrone/ml and 560, 1120 and 2500 pg oestradiol/ml at Days 12, 15 and 22 respectively.
Embryos
At slaughter on Day 22 all 6 sows possessed normally developing embryos. The mean + s.e.m. numbers of corpora lutea and embryos per sow were 22-2 ± 2-9 and 13-7 ± 3-6 respec¬ tively. The embryos had a mean ± s.e.m. crown-rump length of 10-2 ± 1-3 mm.
Histology
When examined with the light microscope, the histological specimens from 3 of the 4 sows from which tissues were collected showed intimate attachment of the trophoblast to the maternal epithelium or remnants of the trophoblast along the maternal border, suggesting mechanical (Niswender, Dziuk, Kaltenbach & Norton, 1970 ), but the mechanism by which this transformation occurs is not known. Nor is it known to what extent, if any, hormones elaborated and secreted by the embryo are involved in the initiation of the process of attachment between the uterus and the conceptus. Gardner, First & Casida (1963) showed that oestradiol-17ß and oestrone when injected daily into cyclic gilts from Day 11 of the cycle will induce prolongation of luteal function. They made the interesting finding that oestrone was more effective than oestradiol-17ß in maintaining the weight of the corpus luteum. Goldenberg, Bridson & Köhler (1972) found that oestrogens stimulated progesterone synthesis by porcine granulosa cells in culture, which suggests that the effect of oestrogens on the maintenance of the corpora lutea in the pig is mediated, at least in part, by a direct action on the luteal tissue. These observations, together with those of Perry et al (1973, 1976) that the Day 12 pig blastocyst tissue synthesizes oestrogens in vitro, and those of Robertson & King (1974) and Robertson et al (1978) that oestrone sulphate arising from the uterus can be detected in maternal plasma by Day 16-17, suggested that embryonic oestrogens or their sulphoconjugates may be luteotrophic in the pig.
In the pregnant pig, apposition of the trophoblast and uterine epithelium is established by Day 15 and proceeds to attachment, with complete interdigitation of maternal and embryonic microvilli, during the 3rd and early 4th week of gestation (Crombie, 1972 (Swift & King, 1978) . Maternal epithelial nuclei move from an apical to a central location as the attachment progresses and the blood vessels form an almost continuous chain below the basal lamina. Specimens from 3 of the 4 treated sows in the present study were assessed as normal or healthy when examined by light microscopy and compared with material previously collected from untreated animals. The unusual appearance observed in the 4th animal was possibly the result of early degeneration of this particular embryo rather than an effect of the treatment.
The treatment of pregnant sows with oestrogen antisera beginning on Day 10 does not affect the rescue of luteal function by the presence of embryos in the uterus or the initiation of placental attachment. The declining plasma level of progesterone that we observed after Day 13 was not due to the injection of oestrogen antisera because a similar pattern has been described in normal pregnant sows (Guthrie, Henricks & Handlin, 1972; Robertson & King, 1974 (Perry et al, 1976) . A local action of the unconjugated embryonic oestrogens on the endometrium to initiate placental attachment or to maintain luteal function by reducing prostaglandin production or by redirecting prostaglandin release is also possible (see Bazer & Thatcher, 1977) . Since the present evidence suggests that the embryo secretes unconjugated oestrogens which are then sulphated by the uterine endometrium and since there is no erosion of the maternal uterus during implantation in the pig, the question still remains whether or not the oestrogens diffusing from the lumen of the uterus through the epithelial cells of the endometrium are sulphated before or after they get into the capillary bed and are confronted by the antibodies to the unconjugated oestrogens. Since no decrease was found in the concentration of oestrone sulphate in the plasma this would indicate either that the unconjugated oestrogen is being sulphated before it gets into the capillary bed, and hence is not available for binding by the antibodies, or that the oestrone is in fact leaving the embryo as oestrone sulphate, as originally proposed by Robertson & King (1974) , and is absorbed as such through the endometrium. 
